General rights Copyright for the publications made accessible via the Queen's University Belfast Research Portal is retained by the author(s) and / or other copyright owners and it is a condition of accessing these publications that users recognise and abide by the legal requirements associated with these rights. Pseudomonas aeruginosa strains are opportunistic pathogens and a significant source of morbidity and mortality (e.g. in cystic 44 fibrosis patients). In the wake of growing antibiotic resistance, a resurgence of interest in bacteriophage therapy has taken place to 45 relieve the growing burden observed in healthcare systems (Burns et al. 2012; Weinstein et al. 2001). 46 P. aeruginosa bacteriophages (phages) are an extremely heterogeneous assemblage and in this work a novel phage of the 47 Luz24likevirus genus, phiCHU, was characterized. PhiCHU was isolated from a small pond in the Moscow locality and shown to 48 have a unique host range; it grew poorly on the standard P. aeruginosa laboratory strain PAO1, but infected efficiently a number of 49 clinical isolates resistant to other phages and lysed mucoid strains isolated from wound infections revealing itself to be a potential 50 therapeutic agent. How it can circumvent mucoidy is currently unknown. Table S1 . shows a comparative analysis of phiCHU's host 51 range against known lytic phages phiKZ, EL, Lin68, PB1, 14/1, phiKF77, and phiKMV (Mesyanzhinov et al. 2002, Hertveldt et al. 52 2005 , Krylov et al. 2007 , Ceyssens et al. 2009 , Kulakov et al. 1986 , 1991 , Lavigne et al. 2003. Of the 46 isolates tested phiCHU 53 grew well on 26, but exhibited turbid growth and varying plaque morphologies on a number of other strains. Our inability to isolate 54 lysogens from any strains led us to conclude that phiCHU behaves like a virulent phage, at least in these instances. The 55 Luz24likevirus genus has previously been reported as containing lytic phages apart from PaP3 (Tan et al. 2007). PhiCHU's 56 virulence and broad host range means that it is most likely suitable for use within therapeutic preparations. Importantly, phiCHU 57 demonstrated good growth on PAO38; a P. aeruginosa strain containing the IncP2 plasmid pMG53. Figure S1 . demonstrates the 58 growth of phiCHU along with 8 other phages on P. aeruginosa strains. IncP2 plasmids confer a broad spectrum of traits to 59 pseudomonads including, but not limited to, multiple forms of antibiotic resistance and metabolism of unusual carbon sources 60 (Jacoby et al. 1983) . IncP2 being the most abundant plasmids found in nosocomial strains of P. aeruginosa (Hanson & Olsen, 61 1978) were also shown to confer resistance to many phages of P. aeruginosa through interference in their intracellular 62 development. This growth inhibition of different phages has been reported to be under the control of different loci within this plasmid 63 group (Freizon et al. 1989). We subsequently investigated whether pMG53 promotes efficient phiCHU growth, by conjugatively 64 transferring this plasmid to PAO1. Upon carrying this out, PAO1 acquired sensitivity to phiCHU. 65
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66
The need for phage genomics is paramount from a clinical perspective. Many phages can transfer bacterial genes by transduction, 67 which poses a significant problem with respect to the potential dissemination of pathogenicity and resistance factors. Apt examples 68
here would be the P. aeruginosa phages E79 and phiKZ (Morgan 1979 , Dzhusupova 1982 . Genomic analysis can help to elucidate 69 whether these processes are likely to take place and therefore, whether a given phage is suitable for clinical use. Bacteriophage 70 phiCHU particles were purified using isopycnic CsCl density gradient centrifugation and genomic DNA was extracted as described 71 complex. Variations in this ORF were investigated amongst Luz24likeviruses and it was found that phiCHU differed by only a single 96 isoteric residues serine or threonine (Fig S3) . phiCHU however, possesses proline at this point. Molecular modelling and alignment 98 of phiCHU and phiMR299-2 putative tail fibres (Fig S4) demonstrated the extent to which this substitution alters protein structure 99 and therefore, this may represent one mechanism contributing to altered host specificity of phiCHU. 100
101
It was previously demonstrated that a P. putida phage tf, which is distantly related to Luz24likeviruses has localized single-strand 102
interruptions (nicks) in its genome (Glukhov et al. 2012). This genomic feature was not previously demonstrated for 103
Luz24likeviruses infecting P. aeruginosa. Here it was shown that denatured phiCHU DNA produces multiple bands on agarose gels, 104 which disappeared upon ligation (Fig. S5a) . The use of total genomic DNA as a template in sequencing reactions permitted the 105 localization of nicks ( Fig. 1 and Fig. S5b ) and allowed the identification of the consensus associated with this feature (5' -106 TACT/RTGMC -3'). This proved to be the same consensus as previously reported in tf (Glukhov et al. 2012 ). 14 such sites were 107 In this work, a novel member of the Luz24likevirus genus of phages infecting P. aeruginosa was isolated and characterized. 111 phiCHU was shown to possess localized single-strand interruptions in its genome. It was also found that this phage exhibited a
115
Genbank Accession Number: KP233880 116 117
118

Acknowledgements 119
This research was funded by the School of Biological Sciences, Queens University Belfast. We are extremely grateful to Dr Anna 120
Kulakova for technical assistance. 121
122
Supporting Information 123
Additional supporting information can be found in the online version of this article: 124 Table S1 . Sensitivity of clinical strains to phages. 125 
